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([L86]), , , 1
,
([ATT97], [T99]). , ,
, 2 ([GM05]).
, ([N92], [NT78]), 1
,
, , $P$ , . ,
,
. , ,
. , , , , $P$
, 2 .
2
$X:=(X_{1}, \cdots X_{n})$ $(\theta\in\Theta\subset R^{1})$ ,
. , $\theta_{0}\in\Theta$ , $H:\theta=\theta 0$ $\alpha$
$A(\theta_{0})$ , $X$ $x:=(x_{1}$ , $\cdot$ .. , $x_{n})$ $\Theta$ $C(x)$
$C(x)$ $:=\{\theta_{0}|x\in A(\theta_{0})\}$ . , $X$ $C(X)$ $\theta$
$1-\alpha$ . , $C(X)$ $\theta$ $1-\alpha$ , $\theta_{0}\in\Theta$




2.1 $S$ $[0,1]$ $S$ (membership function)
, (fuzzy) . , $m_{A}$
$A$ , $A$ $m_{A}$ .
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$x\in S$ , $m_{A}(x)$ $A$ $x$ .
$m_{A}(x)$ , $x$ $A$ . , $m_{A}(x)$ 1 ,
$x$ $A$ , $m_{A}(x)$ $0$ , $x$ $A$
.
22 $S$
$I_{\mathcal{A}}(x):=\{\begin{array}{ll}1 (x\in A),0 (x\not\in A)\end{array}$
$A$ (crisp) .




$(\ddot{u})A$ $B$ , $x\in S$ , $m_{A}(x)\leq m_{B}(x)$
, $A\subset B$ .
2.4 $A$ . $0\leq r\leq 1$ $r$ , $A$
$m_{A}(x)$ $r$ $x$ $A$ $r$ , ${}^{t}m_{A}$ .
$rm_{A}:=\{x|m_{A}(x)\geq r\}$ .
, 1- , $\{x|m_{A}(x)=1\}$ $A$ , $\{x|m_{A}(x)>0\}$ $A$ .
2.2
, $X;=(X_{1}, \cdots X_{n})$ $P_{\theta}^{X}(\theta\in\Theta)$ , $\Theta$
$R^{1}$ . , $\theta_{0}\in\Theta$ , $H:\theta=\theta_{0}$ , $K:\theta\neq\theta_{0}$ $\alpha$
, $X=(X_{1}, \cdots)X_{n})$ , $\alpha$ , $\theta_{0}$ ( )
$\phi(X, \alpha, \theta_{0})$ . , $0\leq\phi(x, \alpha, \theta_{0})\leq 1$ .
, $X$ $x$ , $\phi(x, \alpha,\theta_{0})$ $H:\theta=\theta_{0}$ , $1-\phi(x,\alpha, \theta_{0})$
$H$ . , ,
$\phi(x,\alpha, \theta_{0})$
$x\vdash*\phi(x, \alpha, \theta_{0})$ , (2.1)
$\thetarightarrow 1-\phi(x,\alpha,\theta)$ , (2.2)
$\alpharightarrow\phi(x,\alpha,\theta_{0})$ (2.3)
3 .
, $\alpha,$ $\theta_{0}$ , (2.1) $H:\theta=\theta_{0}$ $\alpha$
, . , $x,$ $\alpha$ , (2.2)
48
$1-\alpha$ . , $x,$ $\theta_{0}$
, (2.3) $H:\theta=\theta_{0}$
$P$ ( $P$ ) .
, $\Theta$
$m_{A}(\theta;x,\alpha):=1-\phi(x,\alpha,\theta)$ (2.4)
$A$ $\theta$ $1-\alpha$ .
, $A$ $\{\theta|m_{A}(\theta;x,\alpha)=1\}$ , $m_{A}$ $\theta$ $1-\alpha$
, $E_{\theta}[m_{A}(\theta;X,\alpha)]$ .
, $X$ 1 (p.m.$f.$ )
$f_{X}(x,\theta)=\infty\{\theta T(x)+C(\theta)+S(x)\}$ (2.5)
. , $\theta\in\Theta$ , $\Theta$ $R^{1}$ , $C(\cdot)$ $\Theta$ , $T(\cdot)$ ,
$S(\cdot)$ $X$ $\mathcal{X}$ . ,
, ([L86]).
$X$ $p.m.f.(2.5)$ , $\Theta=R^{1}$ . ,
$H:\theta=\theta_{0}$ , $K:\theta\neq\theta_{0}$ $\alpha$ , (uni-formly
most powerful unbiased, UMPU) ,
$\phi^{l}(T(x), \alpha,\theta_{0})=\{\begin{array}{ll}1 ( T(x)<C_{1} \text{ } T(x)>C_{2}),\gamma_{1} (T(x)=C_{1}),\gamma_{2} (T(x)=C_{2}),0 (C_{1}<T(x)<C_{2})\end{array}$ (2.6)
. , $C_{1},$ $C_{a},$ $0<\gamma:<1(i=1,2)$
$E_{\theta_{0}}[\phi\cdot(T(X),\alpha,\theta_{0})]=\alpha$ , $E_{\theta_{0}}[T(X)\phi^{*}(T(X),\alpha,\theta_{0})]=\alpha E_{\theta_{0}}[T(X)]$
.
([L86] ). , (2.4) UMPU $\phi^{*}$
$1-\phi\sim T(x),$ $\alpha,$ $\theta$) $\theta$ $1-\alpha$
.
, (2.6) $T(x)$ $x$ , (2.1), (2.2), (2.3)
$T(x)\succarrow\phi^{r}(T(x),\alpha,\theta_{0})$ , (2.7)
$\theta\ovalbox{\tt\small REJECT}\mapsto 1-\phi^{*}(T(x), \alpha, \theta)$ , (2.8)
$\alpha\mapsto\phi\sim T(x),\alpha,\theta_{0})$ (29)
, , $\alpha,$ $\theta_{0}$ , (2.7)
$H:\theta=\theta_{0}$ $\alpha$ UMPU $\phi^{*}$ ( 21\sim 23 ).
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$\phi(T(\partial,a,\theta_{0})$
2.1 (2.7): $\phi^{*}(T(x), \alpha,\theta_{0})$
2.2 (2.8): $1-\phi^{*}(T(x), \alpha, \theta)$
2.3 $p$ (2.9): $\phi^{l}(T(x),\alpha,\theta_{0})$
, (2.6) , $T(x)<C_{1}$ $T(x)>C_{2}$ $T(x)$ $\phi^{*}$
, $C_{1}<T(x)<C_{2}$ $T(x)$ . ,
$i=1,2$ , $T(x)=C_{1}$ 100\alpha % $T(x)$
. , , $U(O, 1)$ $U$
, $U<\phi\sim T(x),$ $\alpha,$ $\theta_{0}$ ) $H:\theta=\theta_{0}$ , $U\geq\phi’(T(x), \alpha,\theta_{0})$
$H$ .
2.3
(2.8) $0$ 1 , $\thetarightarrow\phi^{*}(T(x), \alpha, \theta)$
.
50
, $\Theta$ $1-\phi^{*}(T(x), \alpha, \theta)$ 1 $\theta$
, $1-\phi^{*}(T(x), \alpha, \theta)$ $0$ $\theta$ .
, $i=1,2$ , $1-\phi^{*}(T(x), \alpha, \theta)$ $1-\gamma_{i}$ $\theta$ $100(1-\gamma_{1})\%$
.
, $\Theta$ , $\omega\subset\Theta$ . ,
$H:\theta\in\omega$ , $K:\theta\in\omega$
$\alpha$ , , , $\theta\in w$
$E_{\theta}[\phi(X,\alpha,\theta)]=\alpha$
$\phi$ , $\theta\in w$
$E_{\theta}[1-\phi(X,\alpha,\theta)]=1-\alpha$ (2.10)
. , (2.10) .
, . , UMPU $\phi^{*}$
, .
2.4 $p$
22 $\alpha$ , $P$ ,
$C_{T}(\alpha)$ $\alpha$ ,
$\alpha_{1}\leq\alpha_{2}\Rightarrow C_{T}(\alpha_{1})\subset C_{T}(\alpha_{2})$ (2.11)
, $P$ ,
$C_{T}(\alpha)$ $\alpha$ . , (2.11) , 2.4 $(\ddot{u})$ , $x,$ $\theta$
$\alpha_{1}\leq\alpha_{2}\Rightarrow\phi\cdot(T(x),\alpha_{1},\theta)\leq\phi^{*}(T(x),\alpha_{2},\theta)$ (2.12)
, (2.12) , $p$ ( )(29) , $\alpha$
. , $P$ ( )(29) $\alpha$
, (2.9) (c.d.$f.$ ) .
$P$ , . ,
$P$ $\alpha$ , $\alpha$ $P$
, $\phi^{*}(T(x), \alpha, \theta_{0})$ .
, $P$ , (2.9) $T(X)=T(x)$





, $P$ $P$ U(O,1) , $T(X)$ .
, $P$ $\alpha$ $\phi^{*}$ 1
$\alpha$ .
3
22 $\alpha$ , $T(x),$ $\alpha$ , $\theta$ $1-\alpha$
$C(T(X))$
$m_{C(T\{X))}(\theta)=1-\phi^{r}(T(x),\alpha,\theta)$
. , U’ $U(O,1)$ , 1





, ([L86], [ATT97]). ,
$T=T(X)$ , UMPU $\phi^{l}$ $C_{1},$ $C_{2}$ . ,
$T$ , $(0,1)$ $U$ , $Y:=T+U$
$\phi_{0}^{l}(Y, \alpha, \theta_{0})=\{\begin{array}{ll}1 (Y<C_{1}+\gamma_{1}\not\in f.|2Y>C_{2}-\gamma_{2}+1),0 (\text{ })\end{array}$











, $Ber(p)(0<p<1)$ . , $H:p=p_{0}$ ,
$K:p\neq Po$ $\alpha$ . , $Ber(p)$
$X_{1},$ $\cdots$ , $X_{n}$ , $X=(X_{1}, \cdots X_{n})$ ($j.p$.m.f.)
$f_{X}(x,p)=p^{\Sigma_{t=1}^{n}x}q^{n-\Sigma_{i=\iota^{x}:\prod_{i=1}^{n}}^{n}}(\begin{array}{l}1x_{i}\end{array})$
$= \exp\{\log\frac{p}{q}\sum_{i=1}^{n}x_{i}+n$ log $q+ \sum_{1=1}^{n}\log(\begin{array}{l}1X_{|}\cdot\end{array})\}$ $(x_{i}=0,1 ; i=1, \cdots n)$
, 1 $j.p$ .m.f. . , $x=(x_{1}, \cdots x_{n}),$ $0<p<1$ ,
$q=1-p$ . , $T(X):= \sum_{1=1}^{\mathfrak{n}}X_{i}$ , $T(X)$ 2





, ( )1– $\phi^{l}(T(x), \alpha,p)$ ,
. , $n=10$ , $\alpha=0.05$ $T=4$
411 . , $\alpha$ , $T$ ,
, $T$ , $\alpha$ ,
, . , 411, 412 411
.
$\alpha=0.05$ $T=4$






4.1.2 $1-\phi^{t}$ $1-\phi_{0}^{l}$ $(T=4, \alpha=0.05)$
, $n=20$, Po $=0.35$ , $P$ ( )
, $T=2$
$\phi^{*}(T(x),\alpha, 0.35)=\{\begin{array}{ll}0 (\alpha\leq 0.00398),54.618\alpha-0.21738 (0.00398\leq\alpha\leq 0.01315),50.0655\alpha-0.157514 (0.01316\leq\alpha\leq 0.02312), ,1 (\alpha\geq 0.02312)\end{array}$
, $T=3$
$\phi^{l}(T(x),\alpha,0.35)=\{\begin{array}{ll}0 (\alpha\leq 0.02311),17.2147\alpha-0.397832 (0.02311\leq\alpha\leq 0.04243),15.4996\alpha-0.325059 (0.04243\leq\alpha\leq 0.08549),1 (\alpha\geq 0.08549)\end{array}$
54
, $T=4$
$\phi^{l}(T(x), \alpha,0.35)=\{\begin{array}{ll}0 (\alpha\leq 0.08548),7.73817\alpha-0.661458 (0.08548\leq\alpha\leq 0.11362),6.77271\alpha-0.551763 (0.11362\leq\alpha\leq 0.22912),1 (\alpha\geq 0.22912)\end{array}$
, $T=7$
$\phi^{t}(T(x), \alpha, 0.35)=\{\begin{array}{ll}0 (\alpha\leq 0.81559),5.42296\alpha-4.42296 (0.81559\leq\alpha<1)\end{array}$
( 4.1.3 ). , 22 $\alpha$ 1 .
, $\overline{X}=T/n$ (T/n) $=p_{0}=0.35$
, 1 $\alpha$ .
4.1.3 $p$ $(n=20, p_{0}=035)$
$\delta\phi$ trtd. $\alpha.0.$ $5)/f $\alpha$
$T=2$ $T=3$
$\phi(T(\partial.\alpha.0.\theta\S)/$ $\alpha$





, $Po(\lambda)(\lambda>0)$ . , $H:\lambda=\lambda_{0}$ ,
$K:\lambda\neq\lambda_{0}$ $\alpha$ . , $Po(\lambda)$ $X_{1},$ $\cdots X_{\mathfrak{n}}$
, $X=(X_{1}, \cdots X_{n})$ $j.p$ .m.f.
$(x_{i}=0,1,2, \cdots ; i=1, \cdots , n)$
$f_{X}(x, \lambda)=\frac{e^{-\lambda}\lambda^{\Sigma_{i\approx 1}^{n}ae}}{\prod_{i=1}^{n}x_{1}}$
$= \exp\{(\sum_{i=1}^{n}x_{i})$ log $\lambda-\lambda-\sum_{i=1}^{n}$ log $x_{i}!\}$
, 1 $j.p$ .m.f. . , $x=(x_{1}, \cdots x_{n})$ .
, $T(X):= \sum_{i=1}^{n}X_{1}$ , $T(X)$ $Po(n\lambda)$ .





, ( )1–\phi $\circ$ (T(x), $\alpha,\lambda$) ,
. , $n=25$ , $\alpha=005$ $T=10$
421 . , $\alpha$ , $T$ ,
, $T$ , $\alpha$ ,
, . , 421, 422 421
.
$\alpha=0.05$ $T=10$
42.1 $1-\phi\sim T(x),$ $\alpha,$ $\lambda$) $(n=25)$
56
, $n=20,25,30$ , ( ) $1-\phi^{*}(T(x), \alpha, \lambda)$







4.2.2 $1-\phi^{*}$ $1-\phi_{0}$ $(T=10, \alpha=0.05)$
, $n=25,$ $\lambda_{0}=0.5$ , $P$ ( )
57
, $T=5$
$\phi^{*}(T(x),\alpha, 0.5)=$ $\{\begin{array}{ll}0 (\alpha\leq 0.00941),61.3673\alpha-0.577467 (0.00941\leq\alpha\leq 0.01143),58.9634\alpha-0.549989 (0.01143\leq\alpha\leq 0.02161),55.9414\alpha-0.484684 (0.02161\leq\alpha\leq 0.02654),1 (\alpha\geq 0.02654)\end{array}$
, $T=6$
$\phi^{*}(T(x),\alpha, 0.5)=\{\begin{array}{ll}0 (\alpha\leq 0.02653),28.6993\alpha-0.761393 (0.02653\leq\alpha\leq 0.03946),27.1319\alpha-0.699544 (0.03946\leq\alpha\leq 0.06264),1 (\alpha\geq 0.06264)\end{array}$
, $T=7$
$\phi^{*}(T(x),\alpha, 0.5)=$ $\{\begin{array}{ll}0 (\alpha\leq 0.06263),16.3347\alpha-1.02305 (0.06263\leq\alpha\leq 0.06861),15.3627\alpha-0.956352 (0.06861\leq\alpha\leq 0.11499),14.1745\alpha-0.819727 (0.11499\leq\alpha\leq 0.12838),1 (\alpha\geq 0.12838)\end{array}$
, $T=12$
$\phi^{*}(T(x), \alpha, 0.5)=\{\begin{array}{ll}0 (\alpha\leq 0.77647),6.62007\alpha-5.14028 (0.77647\leq\alpha\leq 0.78228),4.41639\alpha-3.41639 (0.78228\leq\alpha<1)\end{array}$
( 4.2.3 ). 2 ,
$\overline{X}=T/n$ $E_{\lambda_{0}}(T/n)=\lambda_{0}=0.5$ , 1
$\alpha$ .
$\phi(T(\partial.\alpha.0.5)$




4.2.4 $P$ p.d.$f.(n=25, \lambda_{0}=0.5)$
4.3 2
, $NB(1,p)(0<P<1)$ . , $H:p=n$,
$K:p\neq Po$ $\alpha$ . , $NB(1,p)$
$X_{1},$ $\cdots X_{n}$ , $X=(X_{1}, \cdots X_{n})$ $j.p$ .m.f.
$(x_{i}=0,1,2, \cdots ; i=1, \cdots , n)$
$f_{X}(x,p)=pq^{\Sigma_{i=1}^{n}x}$
$= \exp\{(\sum_{1=1}^{n}x:)$ log $q+\log p\}$
, 1 p.m.$f$. . , $x=(x_{1}, \cdots x_{\mathfrak{n}}),$ $q=1-p$
. , $T(X)$ $:= \sum_{i=1}^{\mathfrak{n}}X_{1}$ , $T(X)$ 2 $NB(n,p)$





, ( )l–\phi \sim T(x), $\alpha,p$) ,
. , $n=10$ , $\alpha=0.05$ $T=9$
431 . , $\alpha$ , 2 , $T$
59
, . $T$ , 2
, $\alpha$ , ,
. , 4.3.1, 4.3.2 4.3.1
.
$\alpha=0.05$ $T=9$
4.3.1 $1-\phi^{*}(T(x), \alpha,p)$ $(n=10)$
4.3.1 $(n=10, \alpha=0.05)$
, $n=10,15,20$ , ( )1-\phi \sim T(x), $\alpha,p$)









4.3.2 $1-\phi^{*}$ $1-\phi_{0}^{l}$ $(T=9, \alpha=0.05)$
, $n=10,$ $p_{0}=0.51$ , $P$ ( )
, $T=10$
$\phi^{*}(T(x), \alpha, 0.51)=\{\begin{array}{ll}0 (\alpha\leq 0.85564),6.92713\alpha-5.92713 (0.855u\leq\alpha<1)\end{array}$
, $T=19$
$\phi^{*}(T(x), \alpha,0.51)=\backslash \{\begin{array}{ll}0 (\alpha\leq 0.06432),38.6464\alpha-2.48574 (0.06432\leq\alpha\leq 0.0868),34.9011\alpha-2.16064 (0.0868\leq\alpha\leq 0.09056),1 (\alpha\geq 0.09056)\end{array}$
, $T=20$
$\phi^{l}(T(x), \alpha, 0.51)=\{\begin{array}{ll}0 (\alpha\leq 0.04479),51.1771\alpha-2 29222 (0.04479\leq\alpha\leq 0.06433),1 (\alpha\geq 0.06433)\end{array}$
, $T=21$
$\phi\sim T(x),$ $\alpha,$ $051$ ) $=\{\begin{array}{ll}0 (\alpha\leq 0.03078),75.3281\alpha-2.3186 (0.03078\leq\alpha\leq 0.03583),69.0739\alpha-2.09451 (0.03583\leq\alpha\leq 0.0448),1 (\alpha\geq 0.0448)\end{array}$
( 433 ). , $\overline{X}=T/n$




4.3.3 $P$ $(n=10, p_{0}=0.51)$
$T=10$ $T=19$
$T=20$ $T=21$
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